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BACKGROUND OF THE INVENTION

The present invention relates to a new Type II

restriction endonuclease, Pme I, obtainable from

Pseudomonas mendocina, and to the process for

producing the same.

Restriction endonucleases are a class of en-

zymes that occur naturally in bacteria. When they

are purified away from other contaminating bac-

terial components, restriction endonucleases can

be used in the laboratory to break DNA molecules

into precise fragments. This property enables DNA
molecules to be uniquely identified and to be frac-

tionated into their constituent genes. Restriction

endonucleases have proved to be indispensable

tools in modern genetic research. They are the

biochemical 'scissors' by means of which genetic

engineering and analysis is performed.

Restriction endonucleases act by recognizing

and binding to particular sequences of nucleotides

(the 'recognition sequence') along the DNA mol-

ecule. Once bound, they cleave the molecule with-

in, or to one side of, the sequence. Different re-

striction endonucleases have affinity for different

recognition sequences. The majority of restriction

endonucleases recognize sequences of 4 to 6

nucleotides in length, although recently a small

number of restriction endonucleases which recog-

nize 7 or 8 uniquely specified nucleotides have

been isolated. Most recognition sequences contain

a dyad axis of symmetry and in most cases all the

nucleotides are uniquely specified. However, some
restriction endonucleases have degenerate or re-

laxed specificities in that they recognize multiple

bases at one or more positions in their recognition

sequence, and some restriction endonucleases rec-

ognize asymmetric sequences. Hae III, which rec-

ognizes the sequence 5' GGCC 3', is an example

of a restriction endonuclease having a symmetrical,

non-degenerate recognition sequence, while Hae II,

which recognizes 5' (Pu)GCGC(Py) 3' typifies re-

striction endonucleases having a degenerate or re-

laxed recognition sequence. Endonucleases with

symmetrical recognition sequences generally

cleave symmetrically within or adjacent to the rec-

ognition site, while those that recognize assym-

metric sequences tend to cleave at a distance of

from 1 to 18 nucleotides away from the recognition

site. Over one hundred twenty-five unique restric-

tion endonucleases have been identified among
several thousands of bacterial species that have

been examined to date.

Bacteria usually possess only a small number

of restriction endonucleases per species. The en-

donucleases are named according to the bacteria

from which they are derived. Thus, the species

Haemophilus aegyptius, for example synthesizes

3 different restriction endonucleases, named Hael,

Haell and Haelll. These enzymes recognize and

cleave the sequences (AT)GGCC(AT), (Pu)GCGC-

(Py) and GGCC respectively. Escherichia coli

RY13, on the other hand, synthesizes only one

5 enzyme, EcoRI, which recognizes the sequence

GAATTC.

While not wishing to be bound by theory, it is

thought that in nature, restriction endonucleases

play a protective role in the welfare of the bacterial

io cell. They enable bacteria to resist infection by

foreign DNA molecules like viruses and plasmids

that would otherwise destroy or parasitize them.

They impart resistance by binding to infecting DNA
molecule and cleaving them in each place that the

75 recognition sequence occurs. The disintegration

that results inactivates many of the infecting genes

and renders the DNA susceptible to further deg-

radation by exonucleases.

A second component of bacterial protective

20 systems are the modification methylases. These

enzymes are complementary to restriction en-

donucleases and they provide the means by which

bacteria are able to protect their own DNA and

distinguish it from foreign, infecting DNA. Modifica-

25 tion methylases recognize and bind to the same
nucleotide recognition sequence as the corre-

sponding restriction endonuclease, but instead of

breaking the DNA, they chemically modify one or

other of the nucleotides within the sequence by the

30 addition of a methyl group. Following methylation,

the recognition sequence is no longer bound or

cleaved by the restriction endonuclease. The DNA
of a bacterial cell is always fully modified, by virtue

of the activity of its modification methylase and it is

35 therefore completely insensitive to the presence of

the endogenous restriction endonuclease. It is only

unmodified, and therefore identifiably foreign, DNA
that is sensitive to restriction endonuclease rec-

ognition and attack.

40 More than 1000 restriction endonucleases have

been isolated from bacterial strains. Of these, more

than 125 recognize unique sequences, while the

rest share common recognition specificities. Re-

striction endonucleases which recognize the same
45 nucleotide sequence are termed "isoschizomers."

Although the recognition sequences of

isoschizomers are the same, they may vary with

respect to site of cleavage (e.g., Xmal v. Smal,

Endow, et al., J. Mol. Biol. 112:521 (1977); Waal-

50 wijk, et al., Nucleic Acids Res. 5:3231 (1978)) and

in cleavage rate at various sites (Xhol v. PaeR7l,

Gingeras, et al., Proc. Natl. Acad. Sci. U.S.A.

80:402 (1983)).

There is a continuing need for novel type II

55 restriction endonucleases. Although type II restric-

tion endonucleases which recognize a number of

specific nucleotide sequences are currently avail-

able, new restriction endonucleases which recog-

2
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nize novel sequences provide greater opportunities

and ability for genetic manipulation. In particular,

there are few endonucleases available which recog-

nize eight specific nucleotides. These include Not I

(GCGGCCGC), Sfi I (GGCCNNNNNGGCC), Pac I

(TTAATTAA), Sse8387 I (CCTGCAGG), Asc I

(GGCGCGCC) and Fse I (GGCCGGCC), although

Fse I is not commercially available. Type II restric-

tion endonucleases which recognize eight

nucleotides are particularly useful in the manipula-

tion of very large DNA molecules, such as whole

chromosomes, because the requirement of eight

specified nucleotides for cleavage means that

these enzymes cleave less frequently and produce

a fewer, more managable number of fragments

from a given DNA molecule. Each new unique

endonuclease enables scientists to precisely cleave

DNA at new positions within the DNA molecule,

with all the opportunities this offers.

SUMMARY OF THE INVENTION

In accordance with the present invention, there

is provided a novel restriction endonuclease obtain-

able from Pseudomonas mendocina NEB#698,

hereinafter referred to as "Pme\ n
, which en-

donuclease:

(1) recognizes the nucleotide sequence

GTTTAAAC in a double-stranded DNA molecule

as shown below,

5 ' -GTTT>lAAAC-3 1

3 1 -CAAATtTTG-5 1

(wherein G represents guanine, C represents

cytosine, A represents adenine and T represents

thymine);

(2) cleaves said sequence in the phosphodiester

bonds between the T and A as indicated with

the arrows; and

(3) cleaves double-stranded lambda c1857 DNA
at positions 8462 and 16296, cleaves Adeno2
DNA at position 13248, cleaves phage T7 DNA
at positions 276 and 10723, and does not cleave

PUC19, pBR322, phiX174, SV40, M13mp18
DNAs.

The present invention further relates to a pro-

cess for the production of the novel restriction

endonuclease Pme I, which process comprises cul-

turing Pseudomonas mendocina under conditions

suitable for expressing Pme I, collecting the cul-

tured cells, obtaining a cell-free extract therefrom

and separating and collecting the restriction en-

donuclease Pme I from the cell-free extract.

BRIEF DESCRIPION OF THE FIGURES

FIG. 1 - A DNA sequencng gel used to deter-

mine the Pme I cleavage site.

DETAILED DESCRIPTION OF THE INVENTION
5

~~ — '

In accordance with the current invention, Pme I

is obtained by culturing Pseudomonas mendocina

strain NEB#698 and recovering the endonuclease

from the cells. A sample of Pseudomonas men-

w docina NEB#698 has been deposited at the Ameri-

can Type Culture Collection (ATCC) on May 8,1991

and bears the accession number 55181.

For recovering the enzyme of the present in-

vention P. mendocina may be grown using any

75 suitable technique. For example, P. mendocina

may be grown in a media comprised of 10g/L

tryptone, 5g/L yeast extract, 10g/L NaCI, 1g/L dex-

trose, 1g/L MgCI2.6H20 (pH 7.2), which is incu-

bated at 37 'C with agitation and aeration. Cells in

20 the late logarithmic stage of growth are collected

by centrifugation and either disrupted immediately

or stored frozen at -70 * C.

The Pme I enzyme can be isolated from P.

mendocina cells by conventional protein purifica-

25 tion techniques. For example, cell paste is sus-

pended in a buffer solution and treated by sonica-

tion, high pressure dispersion or enzymatic diges-

tion to allow extraction of the endonuclease by the

buffer solution. Intact cells and cellular debris are

30 then removed by centrifugation to produce a cell-

free extract containing Pme I. The Pme I en-

donuclease is then purified from the cell-free ex-

tract by ion-exchange chromatography, affinity

chromatography, molecular sieve chromotography,

35 or a combination of these methods to produce the

endonuclease of the present invention.

The endonuclease of the present invention

along with its corresponding methylase may also

be obtained using recombinant DNA techniques,

40 such as the methylation selection technique dis-

closed by Wilson, et al., EPO Publication No.

019413, the disclosure of which is herein incor-

porated by reference. As an example, DNA from a

bacterial strain which contains an R-M system,

45 such as P. mendocina, is purified, partially di-

gested with cloning endonucleases, and ligated to

an appropriate cleaved, dephosphorylated cloning

vector. The ligated DNA is transformed into an

appropriate host, such as E. coli, the transformants

50 are pooled and the population of cloning vectors

are purified to form libraries. The library of clones

is then challenged by digesting with an en-

donuclease which wall selectively destroy vectors

which do not contain and express the methylase of

55 the R-M system being cloned. Vectors which con-

tain and express the methylase gene of interest will

be modified at the endonuclease recognition sites

of the challenging endonuclease and thus immune

3
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from cleavage. The challenged clone pools are

then transformed back Into the appropriate host to

recover the undigested clones. The transformants

may be screened for endonuclease activity or cy-

cled through further rounds of purification and se-

lection. Finally, individual transformants are select-

ed and their DNA purified. These clones are ana-

lyzed for resistance to cleavage by the en-

donuclease of interest and for common insert DNA.

Cell extracts prepared from transformants which

demonstrate endonuclease resistance are assayed

in vitro for methytransferase and endonuclease

activities.

A number of R-M systems have proved recalci-

trant to cloning by the standard methylase selec-

tion method. These systems require modifications

to the above approach. See Lunnen, et al., Gene
74:25-32 (1988), the disclosure of which is hereby

incorporated by reference herein. For example, the

endonuclease(s) used to form libraries may cleave

in either or both of the R-M genes. In some sys-

tems the methylase and endonuclease genes may
not be linked. In other systems, such as BamHI

and Ddel, the methylase may not sufficiently pro-

tect against cleavage by the corresponding en-

donuclease, either because of inefficient expression

of the methylase in the transformation host, be-

cause of the inherent control mechanism for ex-

pression of the methylase, or for unknown reasons.

Another potential difficulty is that certain methyla-

tion patterns may be restricted in some hosts by

endogenous host restriction systems, such as

McrA, McrB or mrr, resulting in destruction of

methylase clones. Another potential problem arises

if the endonuclease sought to be cloned is not

available in sufficient quantity or purity for

methylase selection. Finally, in many systems dif-

ficulties are encountered in expressing the en-

donuclease gene in a host from a different bacterial

genus.

The recognition sequence of the endonuclease

of the present invention may be determined by

mapping the locations of Pme I cleavage in various

DNAs and comparing the DNA sequences of these

regions for homology. The endonuclease Pme I

was found to cleave lambda phage C1857 DNA in

two places. These cut sites were mapped to ap-

proximate positions of 8500 and 16300 by simulta-

neously digesting lambda c1857 DNA with Pme I

and with endonucleases which cleave at known

positions, such as Apa I, SnaB I, Xba I, Xho I, Nhe

I, Hind III, BstE II, Eco0109 I, Eag I and Kpn I. Pme
I was also found to cleave Adeno2 DNA in one

position, which was similarly mapped to approxi-

mately 13,500. The sequence GTTTAAAC was

found to occur in lambda at 8459 and 16293 and in

Adeno2 at 13245, and to occur only in these posi-

tions in these DNAs. The phage T7 site at 10720

was observed by Pme I cleavage and similar map-

ping techniques. The T7 site at 273 was not seen

in digests with crude or semi-purified enzyme be-

cause of the small size of the fragment produced

5 by cleavage at this site; however cleavage at this

site is observed with purified Pme I. The sequence

GTTTAAAC does not occur in pUC19, pBR322,

PNX174, M13mp18, and SV40 DNAs and these

DNAs are not cleaved by Pme I. From this evi-

io dence we conclude that Pme I recognizes the

sequence GTTTAAAC.
The point of cleavage within the Pme I recogni-

tion sequence may be determined through dideoxy

sequencing analysis of the terminal base sequence

75 obtained from Pme I cleavage of a suitable DNA
substrate (Sanger, F. et al., (1977) PNAS 74:5463-

S467, Brown, N. L, et al., (1980) J. Mol. Biol. 140,

143-148.). By the above referenced method

(exemplified in example II) is was found that Pme I

20 cleaves the phosphodiester bond between the most
3* T and the most 5' A in the recognition sequence

GTTT/AAAC to produce a flush end, as indicated

by the arrows:

25

5» GTTTIaAAC 3'

3' CAAATTTTG 5
f

30

The enzyme of the present invention also has

the following properties:

(a) Optimal buffer composition: The optimal buff-

er tested was NEBuffer IV (20 mM Tris-acetate,

35 10 mM magnesium acetate, 50 mM potassium

acetate, 1 mM DTT (pH 7.9)), supplemented

with 100 ug/ml bovine serum albumin. Relative

activity in NEBuffer I (10 mM Bis Tris Propane-

HCI, 10 mM MgCI2, 1 mM DTT (pH 7.0)) and

40 NEBuffer III (50 mM Tris-HCI, 10 mM MgCI2,

100 mM NaCI, 1 mM DTT (pX 7.9))was less

than 10%, while relative activity in NEBuffer II

(10 mM Tris-HCI, 10 mM MgCI2, 50 mM NaCI, 1

mM DTT (pH 7.9))was approximately 25%.

45 (b) Heat Inactivation: 20 units of Pme I in 100 ul

NEBuffer IV can be inactivated in twenty min-

utes at 65 'C.

(c) Enzyme Stability: 1 unit of Pme I is required

to cleave 1 ug Lambda phage DNA in 50uls

50 NEBuffer IV to completion in sixteen hours at

37 *C.

The following examples are given to illustrate

embodiments of the present invention as it is pres-

ently preferred to practice. It will be understood

55 that the examples are illustrative, and that the in-

vention is not to be considered as restricted except

as indicated in the appended claims.

4
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Example I

PRODUCTION OF Pmel ENDONUCLEASE

Pseudomonas mendocina strain NEB 69B

(ATCC# 55181) was grown in media consisting of

1 0g/I tryptone, 5 g/l yeast extract, 10 g/1 NaCI, 1

g/l magnesium chloride hexahydrate, 1 g/l glucose

(adjusted to pH 7.2). The cells were incubated at

37 °C until late logarithmic stage with aeration and

agitation. The cells were harvested by centrifuga-

tion and stored frozen at -70 • C.

96 grams of the cells obtained above were

suspended in three volumes buffer A (20mM Tris-

HCI, 0.1mM EDTA, 6mM 2-mercaptoethanol, 5%
glycerol, pH 7.6 at 10° C) adjusted to 50 mM NaCI.

The cell suspension was sonicated until approxi-

mately 80 mg protein per gram of cells was re-

leased. The lysate was centrifuged at 15,000 rpm

for 120 minutes at 4°C in a Beckman JA17 rotor.

350 ml of supernatant was obtained containing

approximately 800,000 units of Pme I and 6970 mg
of soluble protein.

The supernatant solution was applied to a 350

ml DEAE-Separose column equilibrated in buffer A
adjusted to 50mM NaCI. The flow-through was

batch collected. A 200 ml wash of buffer A ad-

justed to 50mM NaCI was applied to the DEAE
column and collected with the column flow-through.

The DEAE flow-through/wash contained at least

800,000 units of Pme I activity and 1188 mg of

soluble protein (an 83% purification from total pro-

tein).

The DEAE flow-through/wash containing the

Pme I activity was applied to a 49 ml Heparin-

Sepharose column equilibrated in buffer A adjusted

to 50mM NaCI. The column was washed with 250

mis buffer A adjusted to 50mM NaCI. The protein

solution was eluted with a 500 ml gradient of

50mM to 1M NaCI in buffer A. Fractions were

tested for Pme I and exonuclease activity, as de-

scribed below. The Pme I activity eluted at approxi-

mately 45% of the gradient volume. 30 mis con-

taining 480,000 units of Pme I activity in a total of

20 mg soluble protein were pooled and dialysed

against buffer B (20 mM KPO*, 0.1 mM EDTA, 6

mM 2-mercaptoethanol, 5% glycerol, pH 6.7), ad-

justed to 50 mM NaCI. A peak of contaminating

exonuclease activity eluted at approximately 37%
of the gradient volume, although contaminating ex-

onuclease was present in all the fractions tested.

The Pme I pool from the heparin-sepharose col-

umn represents a 98% purification from total pro-

tein.

The dialysate was applied to a WCX 7 urn

HPLC column (Custom LC, Inc.) equilibrated in

buffer B adjusted to 50 mM NaCI. The column was
washed with buffer B adjusted to 50 mM NaCI and

the Pme I enzyme was eluted with a 50 ml gradient

of 50 mM to 0.6 M NaCI in buffer B. The Pme I

activity eluted at approximately 0.30 M NaCI. A 4

ml pool of Pme I containing approximately 384,000

5 units of Pme I activity was collected. A contaminat-

ing endonuclease eluted at approximately 0.22 M
NaCI, and contaminating exonuclease activity elut-

ed at 0.25 M and 0.34 M NaCI.

The Pme I eluent was applied to a 2.5 cm by

70 110 cm G-75 size exclusion column equilibrated in

buffer C (20 mM Tris-HCI, 6 mM 2-mercap-

toethanol, 0.1 mM EDTA, 10% glycerol, pH 7.5)

adjusted to 0.5 M NaCI. Buffer C adjusted to 0.5 M
NaCI was used to elute the protein solution from

75 the G-75 column. Pme I activity eluted at approxi-

mately 250 mis. A 42 ml pool containing 90,000

units of Pme I was collected and dialyzed against

buffer B adjusted to 50 mM NaCI. An exonuclease

activity eluted after 280 mis.

20 The dialysate obtained above was applied to a

Mono-S FPLC column (Pharmacia) equilibrated in

buffer B adjusted to 50 mM NaCI. The protein

solution was eluted with a 31 ml gradient of 50 mM
to 0.6 M NaCI. The Pme I activity eluted at approxi-

25 mately 0.16 M NaCI, while a contaminating ex-

onuclease eluted at approximately 0.20 M NaCI.

The Pme I obtained was substantially pure and

free of contaminating endonuclease and ex-

onuclease activities. Bovine serum albumin was

30 added as a stabilizer to a final concentration of 200

ug/ml and the Pme I was dialyzed against storage

buffer (50% glycerol, 50 mM NaCI, 20 mM Tris-

HCI, 0.1 mM dithiothreitol, pH 7.5). The final pool of

Pme I contained 48,000 units of Pme I activity,

35 which represents a 6 % recovery.

Activity determination

Pme I activity: Samples of from 1 to 10 uls

40 were added to 25 uls of substrate solution consist-

ing of 1X NEBuffer IV containing 0.5 ug Lambda
phage DNA. The reaction was incubated at 37° C
for 5 to 60 mins. The reaction was terminated by

adding 5 uls of a stop solution (50% glycerol, 50

45 mM EDTA pH 8.0, and 0.02% Bromophenol Blue).

The reaction mixture was applied to a 0.7%

agarose gel and electrophoresed. The bands ob-

tained were identified in comparison with DNA size

standards.

50 Exonuclease activity: A 5 ul sample of the

protein solution was added to 50ul of NEBuffer IV,

containing 25 ug/ml 3H-DNA. The reaction was

incubated for one hour and the number of soluble

and insoluble counts compared.

55 Unit Definition: One unit of Pme I is defined as

the amount of Pme I required to completely cleave

1 .0 ug of Lambda DNA in a total reaction volume of

50 ul NEBuffer IV, supplemented with 100 ug/ml

5
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bovine serum albumin, within one hour at 37* C.

Optimal Buffer Conditions: For optimum Pme I

activity NEBuffer IV (50 mM potassium acetate, 20

mM Tris-acetate, 10 mM magnesium acetate, 1

mM dithiothreito! (pH 7.9 at 25 *C)), supplemented

with 100 ug/ml bovine serum albumin, was used.

Example II

DETERMINATION OF THE Pme I CLEAVAGE
SITE

The location of Pme I cleavage relative to the

recognition sequence was determined by cleavage

of a primer extension product, which was then

electrophoresed alongside a set of standard

dideoxy sequencing reactions produced from the

same primer. The template, pRM51 7.1 22-3, was

employed because it has a Pme I recognition site

located 79 base pairs 3' of the pUC19 priming site

for primer NEB# 1201 (5' dAACAGCTATGACCATG
3')-

DENATURING THE DOUBLE-STRANDED TEM-
PLATE:

3 ug of pRM51 7.1 22-3 miniprep prepared plas-

mid (the template) was dissolved in a total of 20 ul

dH20 in a 1.5 ml eppendorf tube. 2 ul of 2M
NaOH, 2mM EDTA was added and the solution

incubated 5 minutes at room temperature, following

which 7 ul dH20 (4'C), 7 ul 3M NaAcetate pH 6.0

(4
ft

C) and 75 ul Ethanol (4°C) were added rapidly.

The solution was immediately placed in a dry ice/2-

propanol bath for 15 minutes to precipitate the

DNA. The DNA was pelleted by centrifugation for

10 minutes in an eppendorf centrifuge, 95% of the

supernatant was removed by aspiration, 300 ul of

70% ETOH/30% dH20 was added and the solution

centrifuged for 5 minutes, followed by removal of

approximately 95% of the supernatant. The pellet

was then completely dried in a speed-vac appara-

tus for 10 minutes.

SEQUENCING REACTIONS:

To the dried pellet were added 13.5ul dH20,

2.25ul 10X sequencing buffer (75 mM Tris pH 7.6,

55 mM DTT, 50 mM MgCI2), and 1.5 ul of primer

(NEB# 1201) solution of approximately 1.0 uM con-

centration. The solution was incubated at 37 °C for

30 minutes to anneal the primer. 3 ul of [a-35S]

dATP at 800 Ci/mmole, 10 mCi/ml was added. 1.5

ul (7.5 units) Klenow fragment DNA polymerase

(NEB #210) was added. This solution is called the

TPK mixture. 3.2 ul of the TPK mixture was al-

iquoted into 3 ul of the deoxy/dideoxy nucleotide

reaction mixtures (NEB# 410) for the A.C.G and T

sequencing reactions. The remaining TPK mixture

was added to 9 ul of A sequencing reaction mix

which contained no dideoxy nucleotides to create a

labeled strand of DNA extending through the Pme I

5 recognition site. The reactions were incubated 15

minutes at 37 *C. 1 ul of dNTP chase solution

(NEB #410) was added to the A.C.G and T reac-

tions and 3 ul chase was added to the extension

reaction. The reactions were incubated an addi-

io tional 15 minutes at 37° C. 6 ul stop solution (NEB

#410) was added to the A,C,G and T sequencing

reactions and these were stored at -20 *C until run

on a sequencing gel. The extension reaction was

incubated at 70 * C for 25 minutes to inactivate the

75 DNA polymerase (Klenow), then incubated at room

temperature for 10 minutes. 9 ul of the extension

reaction was placed in one 0.5 ml eppendorf tube

and 6 ul were placed in a second tube. To the 9 ul

tube was added 1 ul (approximately 1 unit) Pme I

20 endonuclease. The reaction was mixed and 2 ul

were transferred to the second tube. The enzyme
digest reactions were incubated at 37 9 C for 30

minutes. Following digestion 4 ul of the reactions

were removed and mixed with 5 ul stop solution.

25 To the remaining 4 ul was added 0.25 ul (1.25

units) Klenow fragment and the reaction incubated

at room temperature for 15 minutes, after which 5

ul of stop solution was added. The enzyme digest

reactions were also stored at -20 ' C prior to elec-

30 trophoresis. The reaction products were elec-

trophoresed on an 8% Bis-Acrylamide sequencing

gel, with the Pme I digestions of the extension

reaction next to the set of sequencing reactions

produced from the same primer.

35 Digestion of the extension reaction product with

Pme I endonuclease produced a band which co-

migrated with the fourth nucleotide of the Pme I

recognition sequence GTTTAAAC. Treatment with

Klenow fragment following" Pme I digestion pro-

40 duced a fragment which also co-migrated with the

fourth nucleotide in the Pme I recognition se-

quence GTTTAAAC. These results indicate Pme I

cleaves DNA~between the fourth and fifth bases in

its recognition sequence 5' GTTT/AAAC 3' to pro-

45 duce a blunt, or flush end.

Claims

1. A substantially pure Type II restriction en-

50 donuclease obtainable from Pseudomonas
mendocina (ATCC# 55181) recognizing the

following base sequence in double-stranded

deoxyribonucleic acid molecules:

55

5 ' -G T T TlA A A C-3 '

3 ' -C A A ATT T T G-5'

6
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and having a cleavage position defined by the

arrows.

2. The type II restriction endonuclease of claim 1,

cleaving double-stranded deoxyribonucleic 5

acid lambda c!857 in two and adeno-2 in one

position.

3. A method for obtaining the Type II restriction

endonuclease of claim 1, comprising cultivat- w
ing a sample of Pseudomonas mendocina

under conditions favoring the production of

said endonuclease and separating said en-

donuclease therefrom.

75

4. The type II restriction endonuclease of claim 1,

wherein the restriction endonuclease is inac-

tivated by incubation at 65 ° C for 20 minutes.

5. The type II restriction endonuclease of claim 1 , 20

wherein the restriction endonuclease is purified

from Pseudomonas mendocina(ATCC#

55181).

6. The type II restriction endonuclease of claim 1, 25

wherein the restriction endonuclease is purified

from a transformed host containing the DNA
sequence encoding the restriction en-

donuclease.

35

40

45

50

55

7
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FIG.1

Determination of Pme I Cleavage Site

+ - A C G T

Legend: + indicates treatment with DNA polymerase (Klenow
fragment) subsequent to Pme I cleavage of the primer extension
product; - indicates no treatment with DNA polymerase subsequent
to Pme I cleavage of the primer extension product; A, C, G, T
lanes are standard dideoxy sequencing reaction products.
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